Cloning of a gene cluster encoding enzymes responsible for the mevalonate pathway from a terpenoid-antibiotic-producing Streptomyces strain.
A gene cluster encoding enzymes responsible for the mevalonate pathway was isolated from Streptomyces griseolosporeus strain MF730-N6, a terpenoid-antibiotic terpentecin producer, by searching a flanking region of the 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase gene, which had been previously isolated by complementation. By DNA sequencing of an 8.9-kb BamHI fragment, 7 genes encoding geranylgeranyl diphosphate synthase (GGDPS), mevalonate kinase (MK), mevalonate diphosphate decarboxylase (MDPD), phosphomevalonate kinase (PMK), isopentenyl diphosphate (IPP) isomerase, HMG-CoA reductase, and HMG-CoA synthase were suggested to exist in that order. Heterologous expression of these genes in E. coli and Streptomyces lividans, both of which have only the nonmevalonate pathways, suggested that the genes for the mevalonate pathway were included in the cloned DNA fragment. The GGDPS, MK, MDPD, PMK, IPP isomerase, and HMG-CoA synthase were expressed in E. coli. Among them, the recombinant GGDPS, MK, and IPP isomerase were confirmed to have the expected activities. This is the first report, to the best of our knowledge, about eubacterial MK with direct evidence.